jirfLuar 9 jjjUiir j^jl^ 


fim s/3cosx~ sinx Itm -25m(x- f) 
X -# “^^5 




fiYfi tan 3x _ ^ 

5in 5x 5 

j i_ji I ^j Lii I t < iMfcU 4iJ ^ LjCo ^ — '1 <D 

■ ywljXJI jj>il 

-JJ iJjLw ^ y = "\ 

jjijil v^jLail j» ja7 ,ii.JL[ ^ X = 1 

.Jj‘lll ^ «,.q, T .,.JJ ^jLiui ^ y = x+2 
.j;ai<^jUii —JJ iJiL*-o ^ = X + 1 (£> 

i^jLail jfc ^aT .iihai. ! ililjcii X = 5 
^ J^_ (<^) ^| .^-i^) 

• .-00 + 0 O 

kJjUIl ,?7i,iiil.) rtJjljoi ^ X = -1 a> 
UU; ^ J^. (g:) ,^1 .^-1^1 

.1/ = X i]jL*il »L^L 

('^) 

■■^°° Jj^. y - X iJjUil ^^j ...i.L>UI 

oyUU ('g') ^ 

“X j y — X Ld ,5 Ijti* 

j Wo*^" t>=^ 

y-'Plx ^^Uil ^«..aT.,.>tl 

■ y ~ X ij J LaI I j |T ; a t .ml I IJ J 

iiyi j{x)-x = = -1 .1 @ 

|.+oo jl>M LjLifl J.X V ('^) jjil. 2 


(x2 + x+ 1) = 3 Q 
j?m (x^ + 3x) = 0 Q 

M ( 2 x 3 + 3 x=- 4 ) = +oo Q 


- Vx+2) =Jhn 


-1 


"*Vx + 1+\/x+2 


oO 


ilm x3 (co5l-2)x-oc 0 

fim ^±2 ^ ^+2 _ . A 

X - 1 ^-*=- X - 1 “ ” 

fini ^i±2 ^ >1 . ^ ^ 

^ ” X - 1 X-1 

n n < E(x) < n + 1 

ii™ 7=0 ‘ 


X 

fim = n 

* X “»+ a : ^ ^ L. 


jy 


fim — ~A —, _ fim -^ '*' 2 _ ^ 
"“"x2 + 3x-10 x + 5“7 w 

dm — x^ - 4 _ ^ 

x2 + 3x- 10 

fim — 

^-®x= + 3x-10 

ftm Sx^ - 27_ fi'm 4x^ + 6x + 9 Q ^jv 
^-l4^--| -2X-H3 ■=! ® 
ftm -Sx^ - 27 

jri -3 - p ^- -OO 

2 4x^ - 9 
Ir'm 8 x^ - 27 , 

jci -3 - r ^—+00 

2 4x^ - 9 

+ 2 x - X = 1 

Jiin / 3x- 5 _ sin x \ _ 3 

fim ^ 1 _ fim 1 _ 1 

x 2-1 x+ 1 2 


fi'ni J_ _ +00 

X —*0 4 

iim / 1 + X _ 

V 1 - X ~ 


©@©00 




















































Jjl 9 




Jj. J [-1 : 1 1 i-aiUl^ f. 2 

/(-I)x/{1)<0 J [-1; 1] 

.l-i: u>Ij:)UJ^-/(x) = OiUjUii jii 

.]-oo: -1[ u ]-i; +'»[ ^ f •'' 

5(x)=/(x) -2 

.]-oo: -1[ j ]-i; +“[ S 

a'/y) - X. + 2x 
^ ■ (1 + xf 

]o: +«[ j ]-“: -2[ s 

.]-i :0] j [-2:-1 [ Jl£ g 

[2; 3] Uli ejul^)!^ j ^ • 2 

.^(2)a(3)<0 j 
]2; 3[ ^ x>lj ^ ^ (^) ~ ^ iJiUil 0*1 

.]2;3[jy )j^>b’>UJ^"/(x) = 2 ^JjUIJUL 

: >. Ur R ^ iiybl ilUl / 0^ O 
. f'(x) p 1 + smx ! f{x) = x- cosx 
R Jl* ULi j j 

il»Ii/{x) = +“ J x%i f(x)=-^ 

,R ljk>lj J-aJ DjUil jjl 
.R^ \j>\j'i>' J-i" cosx = xiJjUil J 

: ^ R > y^i yul f c^® 

. f (x) = -X® + 2x^ - X + 2 
jiiy« / 

f'(x} = -3x' + 4x - 1 
[1 ; +00 [ J j -00 ; 1 j J 

^j)l& LoLi (Uaibi® J i ^ a -" J 

/(1)«/(3)<0 J [1 ;3] 
]1 ; 3[ (_ji j>lj ^ J-iJ j*l 


f™/W=/(i) = -i 

,1 JCL^ f jij 

ji) 0 JJuJt JLLC Zi C ^. H J I" 

,0 iJbfcJI a N fl-n 'J 


?r5 /w = ?rj ^ =/(°) _ 

,0 ijujt -Ui ij*X—a /■ ji| 


ji) .0 Jit C ..IIII J J" 

,0 Jit sya-iM-a 

(^/(X)=1 J f£"/W = "i 

a jl,Ml all J ^ 

. R UU J aJ f *1 

[0 ; 1 ] J f 

2x^+5x-4 = 0 aJ^UII 0^1 -/(O)^/(*1) < 0 J 

*10;1[ JUil^ 

■ /(I) > 0 -> f(l)< ° 

LaLc sJuIjia J i jo T .<■ ■ < J iijAiO SjtjJI >1 

.R’ Laic l-aiUia _} R'*' 

[0 ; 1 ] JUil Jl* ULi aJil^ia J Sjai-- / . 2 

x® + x^- 1=0 iJjUit ji| ._f ( 0 )xj-( 1 ) < 0 J 

.]0:1[ juii^x>b^j^' 

./(f)<oj/(i)>o t-y 

.R^JLt Sa J ii>w / •'1 

.f(x)= 3 x ^-3 

. [1: +“[ J ; -'ll / 

■[■'1 '> 1 S-aibia f 
















.cp(x) = 


2x + 4 

{x+1)^ 


b = 1 


a = 1 


Cirn^ cp(x) = <p{x) = 0 IjjJ 

= • i?.^/W = "“ *2 

iki / (^) = ‘ is / 

ojLUl |ma::;.«wJJ ^ ^ .3 

.JJUI Ojlill jti^yluiadiJ ^iLjbO 1^ = X + 1 

.X^ jb 

.3(3x + 4) j* o'!>\.?j 7 .„ 1 I jjl_^l ^^>u> 
‘K J x=' = 3(3x + 4) ^JjUll J> 
: ^. US' R* iJljJt / 

j {x) = x^ - 9x - ^2 

iv/3 ; + 00 ] ,_ji£ . R^ I ji O . T .ii fl J SJIjJI 

.[0;i/3] S-<ftiLLij j 
/(4) = 16 j /{3) = -12 
/(x) = 0 ■^i\A\ JLJL j /(3)xf (4) < 0 
.]3;4[ JL^^il^ ljb.lj^J^- 
/(3,6) = 2,256 j /(3,5) =-0,625 
/(3,5)x/(3,6)<0 
. ]3.5;3.6[JL>JI X JJ-I :,i| 

^ ^ I 111 I 


.]-«; -2[ u ]-2; +=o[ > / .1 © 

c = 19 ‘ b = -9 ‘ a = 5 

/M = 5x-9 + ^ 

^j\ji LjLis i t>; a T 111 fl iJi^ (^j:) • 2 
“i^Ls ^jLLo ^ii. jTIlia j X = ~2 A.z)^lxi« tywIjjJI 

. ^ = 5x - 9 aJjLjw (A) 
.(A) Oatf i]-o=;.2[JUil^ 
.(A) o> 0-2 :+<«[ 

(mf{x) = Cm fix) = +00 : m = 0 @ 
x%l/(x) = +“ : m > 0 

fim fix) = Cim 0 ~ ^ + 2x - 3 

x^.a>J X—® Vx^ + 2x - 3 - mx 

« 

il’S/W = +00 ; 0 < m < 1 
/S/W = “I : m = 1 
Cm fix) = +co : m > 1 
ftm fix) = +00 : m < 0 
Tim fix) = + 0 O : -1 < m < 0 
rnnj{x) = -oo :m=-1 
A-s/w= -00 : m < -1 

XI—^;^ + x+1 iJljJ) 

^ iJI-JI R jLi 5m iJljJI j R 

iXi->5mx jXi->X^ + X+1 

fl J .R ^ ^ 

.X(j iJtfc Ji" oic 


ftm tanx _ sinx ^ 1 

X-O X-.0 X J;(J5 




_ sin X f{^ ^ _ a 

X-O y 5‘-“C£)SX 
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.3,5 < X < 3,6 



















JJl at U 9 


i-Vv\ _ x^+ 2x + 5 
■ {x+^f ■ 

D'= R-{-l} *4 


D'=R-{-l}.5 


; D'=R-{l}.6 

r(x,= i.^.D'=]- 

■«);-1[U]1 ;+cio[.7 

II 

"fcl 

^ w 

: D'=[0;+oo[.8 

f'fx) - 

^"(2 + x)^V2-x 

< D' = ]-2 ; 2[ . 9 

|■''(x)=-J-^;^7SIIX+ 

Jn:.';i'TtJix ! D''=IR«10 

X S17i2x 

D'= 1-^; ^[.11 

J 4 4L 


D'= R - + ^€Z} *12 I 

-// \ 2 {cos2x - sin2x+ 1 ) 

(1 - siti2xf 


.1 Jui. ^ 

f (1) = 0 j 1 JLip JLU f 


^uJLUiyi ^ 

.f'(1) = 2 XJ^ IL\3 f . 1 O 

.f'(5) j5 XX JliLi'iU ;UuLi f . 2 

.f'i-2) = W2 j-2 XX J[:xx,‘^ lUuli / . 3 
• f (0) = -1 j 0 xx jUii’iU iJuli /■ • 4 

.f'(0) =-j jO XX f . 5 

.no) = -12 J 0 Jut aii f • 6 

f (0) = 0 J oyiJI 0 Jut iLli f *7 

.0 -LJt iJuLs CwiJJ' • 8 


y^7x-^4 .1 O 

1 ^JujUJI oIS AJal ' JI s^l 


-x < 1 


X = 1 


X > 1 u^ X = 1 


i^ = -12x + 24 ; y=12x-24 *3 

,[0 ; +oo[ JU<il ,_ylt X = 0 *4 


jy>U! jljjlj; 



1.5 


i2 LfiJLijli A ikiJI^uwt^l 


D/= R-{0} .1 Q 

(ifii = fim - - - = 1*2 

x^o x -0 n +x^ + 1 2 

.^'(0) = 1 J 0 Jux iJLli g aJIjJI 

»LfiU 0 aJuLj f ajixll jl Lc 

.0 


.X < 2 


f'(x)= 3xni-x)"(1-2x) i D=R .1 O 

J-co;l Jx'ixjyx f 


'll ’ 


^; +GC 



X > 1 y = 4x-3 
X < 1 y = 

iiaij Jut (>uJI kJuX * 7 

<ul 1 ^ijw J u^u^ J*~2 vLf^ Li 

.x>-2 X =-2 

2x^+x^-3 


fix) = 


fix) = 
fix) = 


D'= R-{0}.1 £1 
! D' = R - { 2 } . 2 


x^ 

2x^-8x + 6 

ix - 2f 

-3x^+6x-4 . D'=R-fl}.3r 

4(1 -xf ^ I 





























Jjj iti if 9 




R - llj ii jjui f jjj ii!?U ajli f 

•]1; +°°[ j ]-°o; 1[ »y n ^JLiLi■iU iLli j 

,R.(1} X iAc ji- >i ^ 

r'w=(^ 

/■■'®)(Jt) = 0 ! n > 6 .1 © 

! R" (-^} X ijdt Ji>i ^. 2 

( 2 x-ir"’ 

c 

jji Ji" J>l • 3 


f<"*(x) = 2'’5m^2x + n|^ 
f"(x) = -9 5ni^3x + I j 

-95m^3x + 9sm^3x + 0 

*y + 9i/ = 0 iuJL^liJI iliLst-JJ I 


.2 © 


X 

-cc 1 

2 

! +x 

fix) 

- 

- 

- 


0 

+00 

+ 00 

fM 

X 

X 

X 


-00 

-00 

0 


(Ta): y =-8x+12 i A(|;0) .3 
D/" X JJ.C J/ J^l ji oUj j • 4 


/{3 - x) = -/(x) 
f ol^- Jji> . 2 (i © 


X 

-00 0 1 +00 

fix) 

+ ,j, - + 

fix) 

-“j +X 

-2 


f'W=-1--^ ! D=R. .2 

2vx 

[^ ; +xj / 

■[O ; i-aibi- j 

! D = R - { 2 } . 3 
^ 3(x-2-v^)(x-2+^) 

■ {x~2f 

]-oo ; 2 - V3] j [2 + \/3 ; +oo[ eJul^;^ f 

, [2 - Vs ; 2 [ j ] 2 ; 2 + ^/3] 


fXx) = -1 + 4 ‘ D = R - { 0 ] . 4 

]0 ; 2 ] ^ ‘tiXiJyjif 

.]-«=; 0 [ J [2 ; +«[ 

m 

f'(x) = 1 + COSX i D = R*5 
* -R iAil^ f 


D = R - (l + te ; feeZj.e 


f'W=l--i- = - 


C05^X 


taii^x 


/'(x)= 10x^-20x3+12x" t D = R.7 

,R f 


/(X) = 


'D = R- {-l}.8 


(x+ 1 )^ 

]-1; +<x>[ J ]-x; -1[ 


f'(x) = 


-7 


{2x-5r 


D = R-{|}.9 


2 ’ 


+00 


-X . 5 
’ 2 


a_jai f 


/'(x)= 12x2-12x i D = R.10 

.[1 ; +x[ J ]-x ; 0] JU f 

. [0 ^ 1 ] ^_^ix (Lidi L;;i.« ^ 
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jjLuai i cyuUiti 


b € R ; j{x) = Q'fx + b .4 
beR ‘ J^(x) = Ix^-lsm2x + b .5 
beRiaeR s J-(x) = ax + b ,6 
c€R . beR • f(x) = lx^ + bx + c .7 
ceR . beR ; J^(x) = lx^-x^+bx+c .8 

* ~ 12^ - ^x - + bx + c .9 

ceR . beR 

• f(x) = -%5tii5x+bx + c .10 

JT O 

cgR . beR 

rw=(-^ -2 

.1 1 

d W = —^ • 3 

4(-1)"n! l(-irn! 

^<"^(x)= ^ + -i- 

^ (x+ir^^ (x-1)' 


[1,6; 1,7] Hi j 5f • 2 
/(1,6) /(1,7)<0 ^ 
^ a j>lj ^ = 0 iliUil jS| 

.1,6 < a < 1,7 



,n + 1 


(A) ■■ xf=-x+ 1 .2 
dW=^(x)-(-x+1)= 

d(x)< 0 jli 0<x< 1 jir lij 
d(x) > 0 jli -1 < X < 0 I jl 

f}J = g{x) a..^J>(1;0) 

I iy = -X + 1 

1/ = ^x + 1 (T) • 4 















































X - JT 


F(x) = 4 sin 
F(x) = X - tcin + c 
F(x) = i(x-3f+ c 

F (x) = -1 cos^x + c 
F(x) = |(x2 + 4f+c 
F(x) = -^(1 +l)'+c 
F(x) = |(VS+ 1)=+c 

F(x) = -^^ + c 
sinx 

F(x) = ^!—+ c 

cosx 

F(x) = 2Vx + 1 + c 
F (x) = 2 73 + sinx + c 
F(x) = -71 -x2 + c 
F(x) = X sinx + c 
F(x) = i^ + c 
F (x) = X 7 m? + c 


+ c *5 


• 6 
.7 
.8 
.9 

10 

.11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


F (x) = 1 sm^x + c .1 


1 3 

F (x) = - ^ ci)s X + c 
F(x) = ^ sin X + c 

FW = + c 

4(x + 5) 

F (x) = x^ + 3x + c 
F(x)= 


+ c 


- 

.3 

.4 

.5 
. 6 


F (x) = 1 74 x^+ 1 + c 


3(1 + x") 

“ .7 

F'(x)=/(x) O 
• ]1 ; f illjJJ i)b F ji] 

.R > F'(x)=/(x) O 
JljjJI XI —^ -x^ + 2x^ + X ■ 1 + c Jlj-'JI 

I .R JLi f 


R ^Li F ^IjJI 

F'(x) = 3x2- 1 =/(x) .1 
.RJL£ f iJljJJ 2^i iJfs ^ F ji] 
aLU j aj F ^IjJI .2 
F'(x) =7x+ 1 =/(x) J ]-1 : +oo[ JLt 
]-1 : +oo[ Jj, f ZJIjdJ 2^\ 22\s ^ F oil 
jLiLi*iU iLli j id jju> F illjJI .3 
F' (x) = 2 (x - ^) =/(x) J ]0 ; +oo[ Jj. 
f illjJL) i)b ^ F ;0ljJI oil 
]o: +<x>[ jLc 

. R o aIj Li 0 Zi jju> F aJ I jJ I *4 

F' (x) = cosx - xsinx =/(x) j 
.R JU: jr illjJL! ;jli ^ F HIjJI oij 
F : X I—> 2stVx iJIJI 
f(x) = 2 sin 2x J- aJIjJLJ iLU»i iJli ^ 
jLiii'iU iLli jksjjua L illjJI o*^ R ,_jLc 
.L'(x)=/(x) R > 

F(x) = -:^ + x-i/ + lx“-lx‘ .1Q 
F (x) = 1 + C(W 2 x .2 

F (x) = 1 1 sin 3x . 3 

F(x) = lx"-l-2Vx+|.4 

F(x) = ^ x'*-x^+x + c F JljJI.I^^ 
c e R 5 R JU / illjJJ i^Vl JljjJI ^ 

F (x) = 1 x^ + 2 7x + c .2 
F (x) = - cosx - 2 sinx + c .3 
F (x) = - -1 - ^ x^ + c .4 
























-X . _2x' 3x _5x 

ee =e ‘ee=e 


/^x\-Z ^“Zx /^3.v\2 ^6.x ^1-x^3x+3 ^2x+4 

(e)=e !(e)=e!ee =e 

-2 


e 

00.2 " ^ 




e 2 e' = e 2 
b = -1 j a = 1 

c = -4 ‘ b = 0 j a = 1 O 
/t'm,xe*=+oc ‘ Cim e* = 1 

x-o *-*** 

fim = +x ‘ fim (x - e') = -oc 

X ->**♦>00 X-.** 

fim _ Q . fim (2xe ■♦• 3 - 5e')=-<» 

X-*0 ^ 0^^ ’ X--foc' 

Urn §1=J. =0 i H'm x(e* - 1) = +oo 

x-.-xg 2 v -1 ^xto 

fo.(-3x^x-5)e'=-» , 
f'(x)=2e'‘ ! D=R t /(x)=2e'‘© 

f'(x) = -e"*^ D=R i f(x)=e"** 


r(x)=% 


- ‘ D = R t j(x) = 

f'(x)=(V -H^x - 2)6-"! D = R! /(x) = (x^ - 2x)e-* 

/'M = (l^ ' ^ = '^*' /W = -W 

/'(x)=3e^'*’ ‘ D=R 1 f{x)=e^^*' 

fix) = 2 cos2x : D = R : f(x) =e"”^" 
/■'(x) = (3x■^4)e* t D=R! |■(x) = (3x+1)e* 
f '(x) = (smx+c< 7 sx) e* ‘ D = R • f (x) = e* si'nx 
f (x) = e'*(c£»s3x - 51 Ji3x) 
f'{x) = e’‘{-4cos3x-2sin3x) ; D = R 

.0^ e*= 1 ZJiUIl > Q 
.-5 j 5 L* e' = ^ 

.3 j 2 e®"-' = 

X iUVl ^ e"’“= J> 

.^eZ ! x= J ^ ^ 

.0 ^ e "+1 =|r iliUll > 


c e R : F (x) = - -i x^ -H 3x c • 1 


F(x) = lx®-^lx^-hc 
F (x) = 1 x" - 1 x% X + c 
f W = -^ + C 

O 

F (x) = ;^ + 5mx + c 
2 x^ 

F(x)= 12 v^-ix^-2x + c 


.2 

.3 

.4 

.5 

.6 


F (x) = - ^ ^ ^ ^ 

F (x) = 2 ^4 + 5 mx • 1 
R Jl£ f :uixu :gL^Vi jijJi. 2 
ceR s XI—> 2/4 + smx + c JljjJI^ 

27 .1 


F(x) = x + ^ 

b = j a = 1 ji| 

ceR ! G(x) = 4-x^-^ + c .2 

2 2x 

F(x)= lx"-1^+14 .3 


G(x) = (x^-^ 1 )(x®-^ 1 ) + c .1 o 


F(x) = (x"+ 1)(x®+ 1)-1 


.2 


C0S®X J cos^x J 4 djL^I 


3 1 ^ 

cos X = -j- C0S3X + -x cosx 

4 4 

.3 1 . 3 . 

sin X = - -4- sin3x + x smx 

4 4 




1 

I —> sm3x + ^ smx + c Jljxll 

.R jLt f ;uijU :ul^Vi jmi ^ 

I—> cos3x - ^ cosx + c Jtj-*-)! 

.R g :uijdu;UL^Vi JijjJi^ r 

























A(k) = J- (x) dx = e' + e ' - 2 . 6 

x%lA(X) = +00 
f ( 0 ) = 0 t 

. IR ^ ^ ^ 

(T): 1 / = 5x .2 


X 

-00 0 +00 

4e"' + e* - 5 


f (x) - 5x 

_ 4 _ !_ 


.]-oo:+oo[Jl^|^(T) Jy 

.0(0:0) ikiJi j (t?) (T) 


ii.™/W = 0 .2 D = R.1<^ 

/'W = (?fiy2-4 fc/W = i-3 

.R JU: /■! IR f'W > 0 

/(x)+/(-x)=1 oioU^. .5 

^ • 6 ' 

e"'‘-2e’'+1 =(e*-lf (1.7 j 

5 (0)=i-/(0) ■^'M=i-nx)(v 

^li)l J_jx4*l ^ ol 


X 

-00 0 +00 


+ ([) + 


_ +00 

-00 - 


.]0:+x[ juii^ (T) (^K.^ 

.]-» ; 0( JUll ^ (T) j> («■) 
.a(o;^) ikiJIjtLi (T) jki (S') 


1 


.R 1^=1 U 2 UI 

.0 jfc e^'- e^'= 0 iliL*!! J> 
.0 e'+ e’* = 2 aJjLaII J.> 
.0 e^'+ 2e'*-3 = 0 JJiL*IIJ> 

.0 yb e^' + 5e' -6 = 0 iliLnII J> 


I +00 0 > \[q 4.9v>I icjirai^v^ 

[-3 ; 2] ^ e' < e^'* i?4>lJjJi> i*>«.!!<-* 

. ]-00 I 0[ e^*-e'<0 i^CJ-Ijill J_>i> \c.y*SyJ> 

• [0 ;+oc[^ e^'+2e'-3^0 i^t>lJ^l> 


• ]-’^:0] ^ e‘*'+5e^'-6^0 i^lJji> it 
. ]-3; 2[ ^ e'^ e' < (e^)^ i?w>l^ill it y^ 

.]1;+oc[^ i^v-l^l Jji> itj.»^ 


F(x) = -e- 


F(x) = 


1 3x 5 _2.x 


^ e 


- 1 


F(x) = ^ 

F(x) = - e* 

b = -3 


f(x) = e-* O 
/(x) = le’'-5e^ 
J’ (x) = xe'^ 


1 

ex 


/w=^ 


a = 2 O 
.0 ^ f(x) = 0 iJiUil J> . 1 ® 

fi^J'(x) = +^ y> il’?»/W = -“ -2 

i3 


X 

-00 0 +00 

/'(X) 

+ 2 + 

/w 

+00 

-00 ^ ^ 


.UU ljk>lj^ J.i-/(x) = l^iJiUil ! £<0.5 
.0 y> ljk>lj*>U J-(x) = 0 iJiLnII ! £=0 
/(x) = £ iljUll • £>0 




























^iJJ .2 ^.3 

./W>o ^>0 


0 < Ttm 




X -^~oo 0 - X X -^-oo 


ii™./M = 0 

fM = J^i ^-4 

.%./« = 1 


X 

-00 1 +00 

f'M 

+ (^ 

/W 

e 

0 '^ e -1 ^ 


.5 


y = 0 iJ;L»ll ji . 6 

■-“ m 

y = 1 aJaUII ji -_s7...m 

■+“ jj^ (S) 

2 ^ 


X 

-00 +00 

fix) 

+ 

fix) 



• b = - 2 J a = 1 .3 
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